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Transportation  Test  with  Sarly  White  ^se  Potatoes 
from  Kern  County,  California,  To  Chicago, 
Illinois,  and  New  York  City  -  June,  I9U9 . 

This  was  the  third  transportation  test  made  with  early  potatoes  from 
Kern  Coijinty,  California,  to  determine  the  relative  effectiveness  of  standard 
refrigeration  and  various  modified  services  using  less  ice.    Elitiinating  the 
wasteful  use  of  ice  without  damaging  the  commodity  would  benefit  shippers 
and  carriers  alike.    In  the  first  two  tests  made  in  May  and  June,  19^  1 
reported  in  H.  T,  &  S.  Office  Reports  189  and  I91,  initial  icing  at  Bakers- 
field,  California,  plus  one  re-icing  in  transit  (Rule  2kfa)  gave  adeouate 
refrigeration  to  eastern  mar'-cets  during  the  moderate  weather  encountered  at 
the  time  the  tests  were  made.    Shipping  tests  made  in  early  July  indicated 
the  possible  need  of  two  or  more  re-icings  during  hotter  weather. 

In  the  current  test  initial  Icing  at  Bakersfield  plus  two  re- icings 
in  transit  (Rule  247b)  was  compared  with  standard  refrigeration  (Rule  200). 
Other  cars  in  the  test  included  one  car  with  "fans  on"  iced  according  to 
Rule  2U7b,  two  stage  iced  cars,  fans  off,  and  one  car  destined  for  r^otato 
chip  manufacture,  shioped  ijinder  standard  ventilation  (without  ice).  The 
stage  iced  cars  were  under  special  icing  instructions  for  this  test.    They  were 
given  only  two  re-icings  west  of  Chicago  in  an  attempt  to  moderate  the 
temperature  in  the  bottom  layers  of  the  load  which  may  be  lower  than  desirable 
for  potatoes  when  the  conventional  icing  schedule  is  used. 

Table  1  presents  a  list  of  the  test  cars,  protective  service  used,  the 
stations  where  ice  was  sctpplied,  destination  of  cars,  and  the  cost  of  refrigera- 
tion for  each. 

Test  Cars 

The  test  cars  were  similar  in  age  and  were  of  average  condition.  They 
were  UO'  end  bunker  cars  with  convertible  ice  bunkers,  steel  sheathed,  and 
with  3"  insulation  in  walls  and  ends,  and  3  1^2"  in  floor  and  roof.    All  were 
equipped  with  air  circulating  fans  (Preco) ,  and  had  7  l/2"  floor  racks.  Ice 
capacity  was  11,300  lbs.  for  full  bunkers  and  5f^00  lbs.  when  ice  grates  were 
raised  for  stage  ice  service.    With  standard  ventilation  the  air  movement  was 
indirect  (inlet  at  the  rear  end  o-^'  car). 

Temperature  and  Icing  Records 

Potato  and  air  temperatures  were  taken  en  route  with  electric  resistance 
thermometers  that  could  be  read  from  the  roof  of  the  car  without  opening  the 
doors.    The  thermometers  were  inserted  into  potatoes  in  top,  middle,  and  bottom 
layer  bags  in  the   -middle  row  of  the  first  (bunker),  sixth  ( qijarterlength)  ,  and 
eleventh  (doorway)  stacks,  using  the  forward  end  of  the  car.    Temperature  of 
the  air  inside  the  car  was  taken  under  the  floor  r»ck  near  the  front  bunker 
(B.S.Air),  near  the  top  bulkhead  opening  (T.B.Air),  and  near  the  ceiling  at 
the  doorvay  (T.D.Air),    A  recording  therniometer  was  attached  underneath  one 
of  the  cars  to  obtain  the  outside  temperature.     In  the  car  shipped  under  standard 
ventilation  (Car  7).  the  temperature  nf  potatoes  in  the  raiadle  layer  of  the 
rear  quarterlength  of  the  car  was  taken  instead  of  top  doorway  air  temperature. 


ihe  amount  of  ice  supplied  the  cars  was  determined  by  block  count; 
fresh  ice  of  known  ayerage  weight  per  block  being  used  at  all  statione.  The 
amount  of  ice  remaining  in  the  bunkers  at  destination  was  estimated  in  units 
of  1/5' 6  of  full  capacity. 

Lording 

-Loading  and  shipping  date  appear  in  Table  2.    The  potatoes  were 
shinped  in  100-lb.  tvirlap  bags.     Cars  1,  2,  3»  1  contained  36O  bags 

loaded  on  their  sides  3  rows  croaewiae  of  the  car,  5  Ifi^yers  high,  for  11 
stacks  in  each  end  of  the  car.    A  wedge  of  30  bags  was  placed  in  the  doorway 
to  make  a  continuous  ( thro ugrj  load .     Cars        5»  ^'-^  ^  contained  UOO  bags 
loaded  the  same  as  above  but  with  an  additional  layer  of  2  rows  of  10  begs 
in  eacl.  end  of  the  car  makin^^  a  "dec-:"  layer  of  hO  bags,     fiailroad  billing 
weights  were  36,  ^bO  lbs.  for  3bO-bag  loads  and  U0,i+O0  lbs.  for  UOO-bag  loads. 

All  cars  were  loaded  dry  (without  ice)  and  forwarded        Bakersfield  with 
all  ventilators  open  (stand,  vent.j  where  the  "icers"  were  initially  iced  to 
capacity  the  day  after  loading.    An  ventilators  werf  closed  after  initial 
icing.     Car  7  for  potato  chips  did  not  receive  any  ice  and  all  ventilators 
were  kept  open  to  destination. 

Co'amodity 

The  potatoes  were  mature  U.  S.  Ko.  1  washed  iVhlte  Eose  in  cars  1  to  6,  in- 
clusive.   Those  in  cars  1,  2,  and  3  were  from  a  single  field  near  Cawelo  and 
had  a  slight  sunount  of  scab,  heat  injur?/-,  and  browning.    There  was  less  than 
1^  soft  rot  (Table  2).    Potatoes  in  cars  U  to  6,  inclusive,  were  from  a  single 
field  near  Wheeler  Eidge.    They  had  some  insect  and  growth  crack  injury  and 
slight  heat  iajur:/  and  browning.    There  was  practically  no  soft  rot.    Most  of 
tne  tubers  fron  both  fields  were  sVinned  at  the  bud  end  to  the  extent  of  5 
percent  of  the  entire  surface  of  the  tuber.    The  ootatoes  for  potato  chips  in 
Car  7  were  U.        Ho,  2  grade  ^rown  near  Arvin.    They  were  mature  (no  skinning) 
but  had  slight  heat  injury.    There  was  no  browning  or  soft  rot. 

In  cars  1  to  6  inclusive,  three  weigiied  bags  (50~1^5.  size)  were  placed 
in  the  top  doorway  r)osition  of  each  load.    The  potatoes  were  from  the  same  field 
used  for  the  comraercial  loads  in  these  cars.    No  "test"  b£^;s  were  nlaced  in 
Car  7  because  its  final  destination  was  "uncertain  at  tine  of  loading. 

Weather  and  Route 

Loading  day  was  warm  and  near  norinal  for  the  season  with  a  morning 
temperature  of  77®^»  and  33*  after  noon.    The  te^q^erature  of  the 
potatoes  wfis  73*        7^*  in  the  three  cars  loaded  during  the  ■norning  and  77* 
to  32*  in  the  other  four  cars  loaded  during  the  afternoon. 

Hot  days  and  warm  nights  were  enco^ontered  en  route.    The  mean  maximum 
temperature  for  the  trip  was  about  97*  ajid  the  moan  .uinimum  at  night  was  68*. 
Both  were  :nore  than  10  degrees  high'='r  than  tho^^e  of  the  June  test  last  year. 
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The  cars  were  on  the  ssune  train  to  Argentine  near  Kans'^s  City,  Mo., 
where  Car  7  was  diverted  to  Decatur,  Illinois.    The  remaining  cars  were  ac- 
companied to  Oorwith,  near  Chicago,   Illinois,  and  Jersey  City.     Cars  1  to  3i 
incl'isive,  .   were  unloaded  at  the  team  track  ter^iinal  in  Chicago.     Cars  ■'^  to  6, 
inclusive,  which  were  accor-Toanied  to  the  Jersey  City  terminal,  were  finally 
diverted  to  Brooklyn,  H.  Y.,  for  unloadiag. 

The  routing  was  Sfxnta  Fe  to  Chicago,  Belt  Railroad  Cojipany  of  Chicago  and 
Erie  Kailroad  from  Chicago  to  Jersey  City.    The  test  cars  were  assembled  at 
Ba>ersfleld,  California,  and  departed  6  p. an.,  P.S.T.  June  2?..    The  trip  log 
is  given  in  Table  3* 

RESULTS 

Tr^msit  Tenperatures 

The  temperatures  obtained  in  transit  for  each  car  ar-^  shown  separately 
in  figures  1  to  7«    Each  figure  shows  (l)   the  teiiperature  of  the  potatoes 
in  the  war3?st  and  coldest  positions  in  the  load  (maximum  at  top  doorway  or 
top  Guarterlength;  minimuTi  at  bottoi  bunker),  (2)  the  average  temperature  of 
the  top,  middle,  and  bottom  layers  of  the  load,  and  (3)  the  air  temperature 
inside  the  car;  at  two  points  above  the  load — (a)  near  the  top  bulkhead  o-nening 
and  (b)  near  the  doorway,  and  at  one  point  under  the  floor  rac^',  near  the 
bunker. 

Hule  200  vs.  Rule  2U7b 

Figures  h  and  5  can  be  used  to  compare  the  effectiveness  of  modified  ic- 
ing.   Rule  2U7b  (Car  5)  and  standard  refrigeration,  Rula  200  (Car  U) ,  Both 
loads  were  comparable  in  weight  (i+0,UO0  lbs.)  and  in  initial  temperature 
(about  SG^F.).     There  was  little  difference  between  these  cars  in  the  rate  of 
cooling  of  t.ie  potato-^s  in  the  warmest  positions  -  top  ouarterlength  of  Car  U 
and  top  doorway  of  Car  5*    ^ith  both  cars  it  took  about  k  days  after  initial 
icing  for  ootatoes  at  these  positions  to  cool  to  Potatoes  in  the  coldest 

position  (bottom  t^onke  r)  cooled  to  a  lower  te-Tip -rature  with  standard  refrigera- 
tion (Car  k)  than  with  modified  icing  (Car  5)  reaching  3^*         3^*.  respectively. 
Other  studies  have  shown  that  tefflperature  below         are  not  necessary  for  potatoes 
and  may  even  be  harmful  by  preventing  the  6uberi7ation  of  cuts  and  skinned  areas. 
The  effect  of  chilling  temperatures  will  be  discussed  later.    The  average  tei- 
pe rature  of  the  top,  middle,  and  bottom  layers  of  the  loads  and  the  air  tempera- 
ture in  the  car  all  indicate  that  initial  icing  at  Bakersfield  plus  re-icing 
at  Belen  and  ^orwith  was  as  effective  as  standard  ref rit^eration  for  shipments 
to  New  York  City. 

Fans  on  vs .  Fans  Off 

Figures  1  and  2  can  be  used  to  compare  transit  te-npRratures  obtainable 
with  "fans  on**  and  "fans  off."    Car  l(fans  off)  and  Car  2  (fans  on)  were 
comparable  in  weight  of  load  (36, "^60  lbs.)  and  in  icinp;  instructions-  The 
loading  temperature  of  Car  l(fans  off)  was  10  degrees  colder  than  Car  2  (fans 
on)  placing  the  greatest  heat  load  on  the  car  with  fans  on.     The  potatoes  in 
the  top  doonyay  bags  cooled  much  faster  tith  fans  on  and  reached  ^0*  about  24 
hours  after  initial  icing  compared  with  the  nearly  5  days  required  with  fans  off. 
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Bottom  bunker  ba^e  cooled  raridly  in  loth  cars,  levelin^r  off  at  about  hO^ 
with  fans  on  and  at  about  35*  with  fans  off.    As  with  Cars  4  and  5  discussed 
above,  the  bottom  layerp  were  colder  than  necessary  in  both  instances.  There 
was  a  striking  difference  in  the  temperature  spread  between  the  coldest  and 
v.'srinest  positions  within  each  car.    Usually  thif^  spread  was  less  than  5  degrees 
with  fans  on  and  more  than  15  degrees  with  fans  off,  and  an  even  greater  spread 
with  fans  off  during  the  initial  cooling  period.    With  a  minimum  spread  in  tenipera- 
ture  it  is  easier  to  obtain  the  optiriuin  temperature  for  the  entire  load.  The 
conunodity  and  air  temperature  records  obtained  all  show  that  the  temperatures 
in  the  car  with  "fans  on"  were  preferable  to  those  in  the  cor  ''fans  off".  The 
transit  tenDerature  indicates  that  one  re-icing  in  transit,  at  about  Belen  or 
Waynoka,  would  have  been  sufficient  for  shipments  as  far  as  Chicago,  esrecially 
with  fans  on  to  cool  the  top  layer.    Sirrilar  results  were  obtained  last  year. 

Stage  Icing 

The  test  with  stag©  icing  was  made  to  see  if  reducing  the  amount  of  ice 
in  the  bunkers  would  raise  the  transit  temperature  in  the  bottom  layers  of  the 
load  to  the  ^5*       50*  level.    Holding  tests  have  shown  that  uneuberized  early 
White  Rose  potatoes  become  more  shrunken  and  browned  at  the  skinned  bud  end  after 
storage  at  temperatures  below  5C'**  than  at  higher  temperatures. 

By  comparing  figure  6  (stage  icing  to  New  York  City)  with  figure  5  (f^l 
bunker  icing),   it  is  evident  that  stage  icing  {^t600  lb.  capacity)  with  three 
re-icings  in  transit  resulted  in  nearly  the  same  transit  terperaturee  as  full 
bunker  icing  (11,500  lbs.  capacity)  with  two  re-icings  en  route.    With  stage 
icing  there  was  a  rise  in  temperature  of  the  load  for  a  short  time  between  Belen 
and  Wa;>Tioka  when  the  ice  supply  was  nearly  gone  prior  to  the  second  re- icing, 
'i'his  temporary  setback  in  cooling  extended  the  tine  the  top  layer  was  above  50® 
to  5  1/2  days  but  had  little  efff^ct  on  the  bottom  layer  bags  since  they  remained 
belcw  50®  despite  the  teiiporary  depletion  of  the  ice.     If  the  fans  had  been 
operated  in  the  stage  iced  car  the  top  layer  would  have  cooled  faster.  Transit 
temperatures  in  sta^e  ice  Car  3  to  Chicago  were  similar  to  those  in  duplicate 
Car  6. 

Stage  icing  with  fans  off  did  not  moderate  the  tem-cerature  in  the 
bottom  layers  of  the  load  as  was  expected.    Aprarently  st&^re  iced  cars  must 
be  forwarded  with  fsLns  on  if  bottom  layer  temperatures  of  about  ^5* 
desired.     Initial  icing  plus  2  re-icings  in  transit  were  sufficient  in  the 
stage  ice  cars  to  carrj'  the  loads  to  Chicago  and  a  third  re-icing  was  enough 
for  destinations  as  far  east  as  New  York  Cit,^  .    However,  with  the  above 
modified  icing  schedule  the  ice  in  t^e  bunkers  may  be  entirely  used  up  upon 
arrival  at  the  market  and  re-icing  at  d<~etination  might  become  necessary  if 
the  cars  are  not  unloaded  promptly. 

Standard  Ventilation 

In  Car  7  (^'ig*  7)  sold  for  potato  chip  mrnuf acture  and  shipped  without 
ice  and  with  all  ventilators  open,  there  khs  no  cooling  en  route  except  for 
about  ^  hours  starting  a  little  west  of  Winslow,  Arizona,  vhen  nights  were 
cool  and  afternoon  temDe ratures  were  moderate.     The  initial  temperature  of 
the  potatoes  was  7^*       s^nd  during  the  early  p?.rt  of  the  trir   the  ten-re  reture 
in  the  top  layer  of  the  load  rose  6  degrees  owing  to  the  high  outside  terapera- 
ture.    Later  this  layer  cooled  I3  degrees  during  cooler  wer.ther  and  then  wanned 
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up  again  to  about  80*  when  verm  weather  wa?  a^ain  encoui;tered.     The  middle  and 
bottom  layers  were  affected  lese  than  the  top  layer  by  the  outside  temperatures 
because  they  were  less  erposed  to  the  incoming  air.     Tmperatures  obtained  in 
the  middle  layer  lengthwise  of  the  car  indicated  that  in  this  car  with  indirect 
ventilation  (air  intake  at  rear  end)  the  rear  querterlength  and  doorway  positiont 
were  affected  more  by  changes  in  the  outside  temperature  than  the  forward  quarter- 
length  and  forward  bunker  positions. 

Ice  Meltage 

Ice  meltage  in  transit  with  "^6,^60-11.  loads  to  Chicago  was  1 ,  700  lbs. 
in  Car  1  which  was  relatively  cool  (7^*)  when  loaded,   shipped  Rule  2U7b,  fans 
off.     In  Car  2  which  was  warmer  (82*)  when  loaded  and  was  similarly  Iced,  but 
shipped  with  fans  on,  melta£:e  w  s  2,200  Its.  more  (table  U)  .    The  higher  initial 
temperature  of  the  loa.d  in  Car  2  probably  accounts  for  most  of  this  additional 
meltage.     Meltage  in  "cool"  stftge  ice  Car  3  (73*  when  loaded)  totaled  12,500  lis. 
to  Chicago,  Undoubtedly  this  car  would  have  used  more  ice  if  it  had  been  re- 
iced  at  every  regular  icing  station,  as  provided  in  the  tariff. 

With  the  i+0,^00-lb.  loads  sent  to  Kew  York  City,  Car  k  with  standard  re- 
frigeration melted  21,725  Ihs.  of  ice  in  transit;  Car  S  with  modified  refrigera- 
tion (Rule  2^7b)  used  20,725  lbs.;  stage  ice  Car  6  melted  a  total  of  19,000  lbs. 
The  initial  temr^erature  of  these  cars  was  nearly  the  same  ranging  from  77*  to  82*, 
but  Cais  R  and  6  did  not  cool  as  much  as  Car  U  which  accounts  for  less  ueltage  in 
these  cars. 

Weight  Loss 

The  loss  in  weight  in  transit  of  DOtatoes  in  50-lh.  bags  from  the  top 
doorway  position  of  tlie  load  rsjiged  from  1.8  to  8.6  percent-     This  wide  range 
wE-s  f.'robably  due  to  differences  in  the  amount  of  s'-^inning  of  the  tubers.  Most 
bags  lost  between  2  aiid  3  percent,  table  5*    IHiring      days  holding  for  observa- 
tion at  store  temperature  (Chicago)  5  o^t  of  Q  bags  lost  between  l,k  and  3 '2 
percent.    Weight  loss  above  and  below  these  amounts  occurred  in  other  bags, 
during  2  days  holdinjt'  at  New  York,   comrarable  lets  of  potatoes  selected  for 
similarity  of  skinned  are^s  showed  less  variation  in  weight  loss  between  lots, 
averaging  2.j)  percent. 

The  different  icing  methods  used  in  this  test  had  little  effect  on  the 
weight  loss  of  potatoes  in  the  top  doorway  position  of  the  load,  probably  because 
the  transit  temperature  was  nearly  the  same  in  all  instances.     The  effect  of 
differ*»nt  transit  temperatures  on  weight  loss  of  skinned  potatoes  as  obtained 
by  holding  samnles  taken  fro:n  bottom  bunker  and  top  dooiway  bags  will  be  die- 
cussed  later. 

There  were  no  weighed  bags  in  Car  7« 
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J>ecey  in  Transit  (Iced  Cars ) 

At  time  of  loading,  the  potatoes  in  Cars  1,  2,  and  3  ^ad  a  little  more 
poft  rot  and  heat  injury  than  tboee  in  Carg  ^,  5i  and  6  (Table  2).    Upon  arrival 
at  Chicago  the  three  5^-1^*  test  ba^e  ir.  each  of  Care  1,  2,  and  3  were  renoyed 
and  held  at  room  temperature  (80**?.)  for  observetion.    Decay  was  observed  as 
follows: 


Gar 


1 

2 

3 


Hefrige  ration 


R.  2U7b.  Fane  off. 
R.  2k7l.  Fans  on. 


Percent  Decay  in  3  top  Doorway  Test  Bags 


Stage  ice.  Fans  off.  0  -  U.5 


Arrival 
Range  Mean 

0  -  2.9  1.3 

.9  -  2.0  1.6 
2.0 


After 
Range 

0  -  u.o 

.9  -  t.o 

0  - 


days 
Mean 
2.2 

2.9 

2.0 


There  was  no  significant  difference  in  amount  of  decay  in  these  ba^s  due  to  the 
different  methods  of  refrigeration.    Decay  in  the  commercial  load  (average  of 
2  top  doorway  bags  and  2  bottom  bunker  bags)  at  time  of  unloading  was: 


Car  Refrigeration 

1  R.  2U7b.  Fane  off. 

2  R.  2U7b.  Fans  on. 

3  Stage  ice.  Fans  off. 


Date 

6/2g 
6/^0 
7/1 


Decay  (^) 
Top  Doorway       Bottom  Bunker 
3.0  .6 
1.6 


5.6 
3.2 


Most  of  the  trouble  was  soft  rot  following  heat  injury  in  the  field  or  following 
transit  bruising  which  was  most  noticeable  in  the  bottom  layer  bags  and  not  due 
to  high  temperature  in  transit. 

Cars  ^,  5i  Slid  6  showed  no  decay  in  the  test  bags  upon  arrival  in  New 
York  City  after  holding  for  further  observation.     In  the  ccMnmercial  load,  an 
occe-.sional  potato  was  found  with  soft  rot  in  the  bottom  layer  bags,  probably 
due  to  transit  bruising.    There  was  no  difference  in  decay  due  to  the  refrigera- 
tion used  . 

Browning  of  Skinned  Potatoes  (Iced  Cars) 

The  test  bags  of  potatoes  and  others  from  the  ccnmercial  load  were  inspected 
for  surface  drowning  of  the  skinned  areas.     Severe  browning  noted  upon  arrival 
at  Chicago  anc  after  holding  3  days  was  as  follows ^ 


Car  Refrigeration 


1  R.  2147b.  Fans  off. 

2  R.  2U7b.  Fans  on. 

3  Stage  ice.  Fans  off, 


Percent  Severe  Browning  in  3  l^op  Doorway  Test  Bags 


Arrival 
Range  Mean 
0  -  3.5  U.7 
0  -  g.7  ^.6 
0  -     .7  .2 


After  3  days 
Range  Mean 
-  19.1  12,2 
k.k  -  IS. 2  11.5 

i.e:  -   2.2  2.0 


Apparently  the  high  transit  temTDerature  in  Car  3  (stage  iced)  T,  D.  Min. 
resulted  in  less  browning  than  where  the  50*  levels  were  reached  in  the 

top  doorway'  bags  of  full  bunker  Cars  1  and  2.     Similar  results  appeared  in  the 
commercial  load  where  severe  browning  (average  of  2  top  door-'ay  ba.-  e  and  2 
bottom  burJcer  ba^s)  at  t  i'ne  of  'jnloading  was: 


Car  Refrigeration 

1  R.  2U7b.  Fane  off. 

2  R.  2-7^.  I'ans  or. 

3  Sta£:e  ice.  Fans  off. 


Date 

b/2g 
6/30 


Severe  Browning  {p) 
Top  Dcoru'ay       Bottom  Bunker 
2,2  7.3 
2.5  1.6 
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In  Cars  h  and  6,  50-lt).  satmles  of  Dotatoes  were  taken  from  the  top  doorway 
and  bottom  ljunker  positions  upon  arrival  in  New  York  City  and  held  2  days  at 
85*  ^0  90*  (the  prevailing  weather)  for  observation.     Samples  from  Car  5  unloaded 
later  were  not  held  for  observation  after  unloading. 


The  amount  of  severe  browning  was; 
Car  Refrigeration  Date 


Severe  Browning  (^) 
Ist  Inspection     After  2 

days 

TD  BB 


5 
6 


R.  200.  Fans  off.  7/5 
R.  2U7b.  Jans  off.  7/7 
Stage  ice.    Fans  off.  7/5 


TD 

2.0 

9.0 
0 


BB 

0 

3T0 


S.O  10.0 


8.0  g.O 


In  tills  group  of  cars  there  was  no  consistent  difference  in  "browning  due  to 
the  icing  methods  used  or  to  the  location  of  the  potatoes  in  the  cars  probably 
because  the  temperature  dropped  below  the  50*  level  in  all  of  them. 

Effect  of  Transit  Temperature  on  Skinned  Potatoes 

As  mentioned  before,  it  is  known  that  potatoes  wounded  by  skinning  will 
heal  or  "suberize"  without  browning  if  held  in  a  warm,  moist  atmosphere.  Healing 
is  retarded  or  prevented  altogether  by  low  temperature*    With  normal  healing 
(healing  without  browning)  a  corky  layer  lining  is  produced  by  the  cells  lying 
near  the  surface  of  the  potato  which  prevents  infection  by  bacterial  soft  rot 
and  excessive  evaporation  of  moisture  from  the  skinned  area.    Thus,  skinned 
potatoes  held  under  favorable  conditions  for  normal  healirig  in  transit  should 
lose  weight  slower  than  those  held  under  unfavorable  conditions. 

To  observe  the  effect  of  transit  tempernture  on  the  healing  of  skinned 
potatoes  samples  of .  10  potatoes  each  were  taken  from  top  doorway  and  bottom 
bunker  bags  of  Cars  ^  and  6  after  they  had  arrived  at  New  York  City  .  The 
potatoes  were  selected  to  make  the  saranles  comparable  regarding  size  of  potato 
and  amount  of  surface  area  skinned.    A  su-oDlemental  sample  was  taken  from  tV.e 
top  quarterlength  position  of  Car  6. 

A  comparison  of  weight  loss  of  potatoes  during  holding  for  2  days  after 
removal  from  the  car(Table  6)  with  the  average  and  minimum  transit  temnerature 


in  2  days 


of  the 

potatoes  is  as  follows: 

Car 

Position 

Transit 

TemT>eratars  (•F.) 

Ave.  loss  Wt.  i'p) 

6 

Top  (Quarter 

l.g 

6 

Top  Door 

56.3 

U6.0 

2.5 

1+ 

Top  Door 

5U.0 

kk,0 

2.2 

6 

Bottom  Bunker 

Us  7 

38,0 

2.9 

k 

Bottom  Bunker 

U0.5 

3U.0 

3.0 

This  indicates  a  trend  toward  greater  moisture  loss  from  skinned  potatoes  with 
lower  transit  temperatures.     It  was  also  observed  that  there  was  more  "severe"  and 
"very  severe"  browning  and  shrivel  of  the  skinned  bud  ends  in  the  samples 
from  the  cold  part  of  the  load  than  in  the  warmer  sa-nples  (Table  6). 
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ConaitloD  of  Potato  Chip  Stock  Shipped  Under  Standard  Ventilation 

Car  7  -  Standard  Ventilation  for  notato  chip  manufacture  -  was  onloadad 
June  2S  at  Decatar,  Illinois.     The  fpjis  had  been  turned  on  after  the  car  left 
the  test  train  at  Kansas  City  (Argentine)  June  26.     Upon  arrival  at  Decatur 
the  outside  tenoe rature  v^s  90**     Potato  temperature  in  tne  car  was  SO*  in  top 
layer  bags  at  both  a  and  B  ends  of  the  car,  80*  in  top  doorway  and  bottom 
doorway  bags,  and  79*  in  the  middle  layer  at  the  Quarter  length  cosition.  The 
load  of  the.e  mature,  sO'ind  U.S.  #2  potatoes  had  less  than  1  -oercent  decay  at 
deitination.    Some  tubers  in  the  top  layer  of  the  load  were  slii^htly  withered, 
but  thia  was  not  objectionable  in  stock  for  potato  chip  rnanufacture . 

Commercl.al  Considerations 

This  was  a  severe  test  for  modified  refrigeration  esnecially  with  Cars  2. 
5,  and  b  since  the  potatoes  in  these  cars  w'-re  warm  (77*  to  Sk^)  when  loaded. 
Also,   the  weather  enco^Jintered  ea  route  v  as  above  normal  in  temperature.  The 
daily  miniraun  and  maxi.TSUTi  temperatures  recorded  en  route  compared  with  the 
avera-Tes  (normal  teaperetures)  for  June  and  July  at  vnrious  stations  between 
Bakersfleld  and  Chicago,  taken  from  U.  S.  Veather  Bureau  records,  were: 

Date  Temperature  Kon^al  Average  Ternperature 


en  route 

Station 

Jjine 

July 

J'une 

Min. 

Max. 

Min. 

Ma  J . 

Min. 

Max. 

22 

75 

99 

Bakersfleld,  Calif 

.  61.5 

92.0 

65.5 

98.0 

^3 

77 

113 

Needles,  Calif. 

71.8 

102.8 

80.  3 

10b. 0 

23 

Winelow,  Ariz. 

52a 

91.5 

60.1 

93.1 

2k 

57 

92 

Ft.  Sunner,  N.M. 

53.2 

90.5 

62.5 

9j^.3 

(near  Belen) 

25 

60 

97 

Amarlllo,  Texas 

60. u 

85.0 

61.9 

87.9 

26 

71 

95 

Kansas  City,  Mo. 

64.9 

83.0 

6°.l 

87.2 

(near  Argentine) 

27 

71 

98 

Chicago 

59.2 

7U.3 

65.7 

79.7 

The 

avera^^es  for 

Bake  rsf ield 

are  for  19^8  only 

and  are 

probably  slightly 

below  normal.    According  to  daily  news  reports  the  weather  encountered  east 
of  Chicago  was  abnormally  hot  ^or  this  part  of  the  co'inti^. 

With  these  warm  potatoes  modified  refrigeration  was  sufficient  for 
delivery  of  Car  5  to  Uew  York  City  using  Rule  Zhft  -  initial  ice  at  Bakers- 
field,  re-iced  at  Belen  and  Corwith.    Cue  re-icing  carried  the  load  as  far  as 
Chicago  (Corvith  Yards)  without  melting  all  the  ice  in  the  bunkere.  ^ince 
the  other  cars,   including  the  initially  warm  Cars  2  and  6  also  arrived  in 
good  condition  it  eignifles  that  they  had  adenuate  ref ri^rer-.tion  in  transit. 

Concerning  the  use  of  fan  equinment.  Car  2  with  "fans  on"  cooled  the 
top  layer  of  the  load  much  faster  than  Car  1  with  "fans  off."    Althoijtgh  both 
cars  arrived  at  the  market  in  good  condition  ,  the  rat)id  removal  of  the  field 
heat  in  the  potatoes  is  desirable,  as  accomT^lished  by  operating  the  fans  in 
transit  . 

The  transit  temperature  in  the  stage  iced  cars  with  fane  off  (Cars  3  6) 
probably  would  have  been  similar  to  that  of  the  full  bunker  cars  (1  and  U)  if 
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they  had  been  re-iced       all  regular  stations  as  prorided  in  the  tariff.  Sta^^e 
icing  with  modified  icing  service  as  used  in  this  test  resulted  in  slow  cooling 
of  the  top  layers  of  the  load  to  the  desirable  level  of  50*'     Hovever,  stage 
icin^  with  fans  o''f  did  not  raise  the  bottom  layer  temperature  to         -  50®t 
as  desired. 

Inspection  of  the  potatoes  unon  arrival  at  the  market  and  after  being 
held  at  store  tem-nerature  for  2  or  3  dsiys  indicated  that  the  least  browning  and 
shriveling  occurred  when  the  temperature  in  transit  were  maintained  at  about 
the  50«  level. 

The  stage  iced  cars  with  5i^00  lbs.  of  ice  provided  adeouate  refrigeration 
between  the  initial  icing  point  (Bakersf ield)  and  the  first  re-icing  station 
(Needles).     Sta^e  ice  Car  3  fnelted  3f^00  Ihe.  of  ice  during  this  time  to  cool 
the  load  about  12  degrees  from  an  initial  te;Tipe rature  of  73*1  stage  ice  Car  6 
melted  U,100  lbs.  and  cooled  the  load  l6  degrees  from  a         start;  full  bunker 
Car  k  (Rule  200}  melted  5,300  lbs.  to  cool  the  load  22  degre^-s  from  73*».  These 
three  cars  were  the  only  ones  re-iced  at  Needles  and  the  ice  raeltasre  to  this 
point  represents  the  •aount  used  to  initially  cool  the  car  stracture  and  load 
and  to  absorb  the  heat  leakage  from  2  PM  Jane  22  to  10  AM  June  23.  Maximum 
ice  23eltage  between  icing  stations  east  of  Needles  was  3 1 300  lbs.  from  k  PM 
June  2k  (Belen)  to  11:30  PM  June  25  ( Waynoka) ,  see  Car  U,  Table  h. 

Weight  loss  in  transit  of  these  iroderotely  sVinned  potatoes  was 
2  to  3  percent  in  top  doorway  ba^s  compared  with  1.3  to  3«^-^  percent  in  skinned 
stock  in  the  test  in  May  19^8,  and  1.0  to  I.9  percent  in  more  mature  stock  in 
June  l3hS  test. 
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TaDl«  1.     List  of  Test  Gfars. 
California  Potato  Transportati Test,  June,  Ijk'^. 
BaicTsf ield,  Calif.,  to  Chicago,  ill.,  and  i^ew  York.  City. 


Si'RD 

7616 
73U6 

7037 
7623 


Ref  r  libera  t  ion  1/ 


Inititil  ice  Bakersfield,  Calif. 
Re-ice  Vfiaslow,  Ariz.,  and 
Argent ia^,  kansas . 

Initial  ice  3akersfield,  Calii. 
Re- ice  Winslow,  Ariz.,  and 
Argentine,  is.ansas.     i'ans  OK. 

Initial  BtAgc  ice  Haxcer sf ield, 
Calif.  Re-ice  i.>ieedles,  Calif., 
and  Waynoka,  Oicla.  y 

Initial  ice  uaxersf ield,  Calif. 
Re-ice  all  r'r'gular  stfations. 

Initial  ice  Baicersfield,  Calif. 
Re- ice  jielen,  ti .  M.,  and  Corwith, 
111.  U 


Rule 


Jestination 


2U7b      Chica^'o,  111- 


2U7^      Chicae.0.  111. 


"test"  Chicago,  111 


200 


New  York;  Citv 


2^470      iicw  Yoric  Cit/ 


Initial  stride  ice  BaKersf ield,  "test" 
Calif.  Re-ice  i^eedles.  Calif., 
Waynoka,  Onla.,  Corwith,   111.  ^ 

Standard  ventilation 


i.'ev  Yoric  City 


JianBaa  ^ity,  Ao 
diverted  to 
♦)eeatar.  111. 


Cost  2/ 
Refrlg, 

^79.35 


$79.3!? 
$69.  UU 

$105 . ^ 

$82.66 
none 


All  cars  loaded  dry  and  forwarded  "vents  open"  to  Bakersfield. 
,  Fans  O^M  with  test  Car  2  only, 

I'iot  including  tax. 

Re^iced  bt  destination  for  hoiaijig  on  tracK, 


Table  Gar  Loadin^j  and  Sairpirife  JJcsta. 

California  Potato  Transportation  Test  l\o .   1,  I9U9. 
Bakersfield,  Calif.,   to  Chicago,   111.,  and  .J-w  YorK  City, 
Jane  2I-3O,   V^i^-^i.     Via  Saata  i'e  ana.  -irie  Hailroade. 


Test  car  Noo 

SFRD  1/ 

Loading  Point 

Destination 

Shipper 

Grower 

Load 

Loading 


1 


2 

757^ 


3 


/bl6 


Cawelo     Cawelo  Cawelo 
Chicago  Chicago  Cnicago 
Atlantic  Comjr.i asion  Co. 
S.  A.  Camp  ( Cawelo.) 
360,  101-lb  oarlap  oa^s 
22  stacks  3-'^5  crosswise 
of  car.  30  Dags  in 
doorway  weige. 


5 

Vible 


6 

7037 


'b23 


v.ible  -      Vible       Wible  Arvin 
^i^.Y.  N.Y,  ]>i.Y,  Lansas  City 

H.   Vanlsing,  Inc.      L.F.  Covel  i  Sons 
R.  Kettler  (Wheel-r  rtilfie)  Claad  Bod"Kin(n.rvint 
^00,   101-lb  burlap  oags .  Sane  as 

Same,  pi  as  decK  layer  of  cars  1  to  3* 

UO  oags  laid  in  2  rows  on 
20  atacKF. 


Hefrig.  Hale2/ 

2ii7 

2Uf  Stage  Ice 

200 

2U7 

Stage  Ice 

Std 

Fans 

OjY 

UFI' 

OFF 

Of? 

Initial  icing,  lbs. 

11. 300 

11.300 

5,600 

11.300 

11.300 

Ivon 

Loading  time 

Start 

9A 

IP 

7-30ii 

liU^p 

2;20P 

IP 

7A 

Finish 

llA 

2P 

9A 

2 : 20P 

3SO5F 

1 :  ^5P 

Ici-l 

Potbto  Temp. 

1^ 

62 

73 

62 

,■7 

Ik 

Outside  Ten^. 

91 

90 

77 

^3 

9U 

8U 

Brand 

SAC 

SAC 

SAC 

finest  one 

Liiae  stone 

Lim*ston'' 

US  #1  (>) 

9U 

9U 

9U 

3^ 

^5 

96 

vj  s  • 

Injury 

MechJxn.  ()i>) 

1.5 

2.0 

.5 

c: 

1.0 

Other  (tj) 

1.0 

3.0 

1.6 

^  c: 

( scab) 

( sca&) 

( insect ) 

,  t  r .  cracK. 

) ( insect ) 

Heat  injury  (  j 

2.0 

1-5 

1.0 

2.0 

1  .0 

Browning,  (>) 

0 

•5 

'3 

.  c 

0 

a^O 

Soft  Bot 

0 

.5 

0 

0 

.  1 

Skinned  {'■<>) 

All 

All 

All 

OS  t 

Most 

0  8 1 

0 

(S-10) 

(:-ic)  ( 

5-10) 

'■-10)  ( 

-10/ 

ly      UO'   fan  cars,   steel  sheatned;  ins.ii^tion  3"  walls,  3-l/c"  roof;  wood  floor  rar-^ 
7-1/2"  high,  in  fair  to  (bood  repair,  saooth. 

2/    All  cars  loadei  dry  and  fjrwardea  t;   at-.jcersfield  with  ve;.  f  lat  .  re'  0.  ^  *n-re  tney 

were  initially  iced  to  caj.acity  «.ia  v  [.tilators  closed,          icea  car  except*- 

With  Rule  2^'7  f8  re-icings  w^r^            \  .                             stage  ice  Car  *3  twc 

icings  only  were  used  in  traxisit  -^i^^  a  ilAi  ..                     \  d*  9*  ir^at  ion  ''Cor 

Yds  Chicago).     With  s^age  ice  car  fo  tnree  r*                ...iy        "     's- -   •  it- 
plus  a  fourth  re-icii^g  at  desti:a> ti  jr.  (Jersey  v-ity  yds  i.ev 


1 


TaDle  3.     Trip  Lo^i 
Lai ifornitt  lottjto  Transportatio:;  T^st  1^0.  1, 
3*tker ield,  Calif.,   to  uhict^o,   111-,  b.nd  Imcw  '/ork.  City, 
Jan*  dl-30,  Via  Santa        and  i.rie  Kail  roads. 


J  on? 

station 

Arrire 

Depart 

Tftmp 

Weatner 

21 

Calif.   Loading  Points  (J  . 

s.  r. ) 

(3?) 

9^ 

Cl*ar 

22 

iakersfield,  Calif. 

7^ 

do. 

do . 

36 

do. 

:.o  jave 

10  p 

10:03  P 

/b 

iarstow 

1^:01  A 

i;05  A 

77 

do. 

Enroute 

b  A 

Scattered  cloadB 

I^'effdles  (icing) 

7  A 

10: IS  A 

105 

do. 

i^nroate 

11:30  A 

113 

do. 

Kingman,  Ariz. 

1:30  F 

do. 

Sel igman 

5:1^P  (P 

-I) 

7  P  (MST) 

dc  . 

2^ 

ivinslow  Ci-i'ig) 

l;k)  A 

k  A 

bo 

do. 

Gallap ,        :  . . 

-.ao  A 

9:30  A 

bb 

do.  • 

Belen  (icing; 

IJ^O  i 

6:53  P 

do  . 

Vau^-.hn 

10:35  p 

11  P 

60 

Clear 

wlovis 

2;35}A  {[{ 

sr) 

5:13*^  (CST 

)  70 

10  . 

A'Tiarillo,  Trx. 

^:}0  A 

11:20  A 

61 

do  - 

Canadian 

2P 

3:20  P 

90 

Lignt  shower 

W8yT:oka,  Ui^la.  (icir.g) 

6:15  F 

12:10  A 

o2 

olear 

26 

..^  1 1  ....J.  t --^ ,  Kan, 

■5:20  A 

b;2f)  A 

70 

Scattered  cloadP 

w  -.po^-ie 

^CRO  A 

12:15  P 

62 

do. 

9U 

do. 

27 

{■iarcft  1  ine ,  I'lo* 

2:35  ^ 

U:00  A 

70 

Clear 

ra.le  ).     Trip  I.og  (Continued) 
California  Potato    iranspor tat ioa  le-  t       .   1,   1:^^  )- 


3te  tion 

arrive 

Depart 

leap . 

Weatner 

Si.opton,  ho. 

7:30  A 

1J;10  A 

:0 

Clear 

CLiUiootiie,  111. 

1:50  ? 

w  r 

95 

Scattered  clouds 

KCCOOK 

3:15  P 

90 

do. 

Corwith 

c:15  F 

10:15  F 

Ji 

28 

Clearing 

ll:k^  P 

2  A 

70 

Light  shower 

Hamrr.ond,  Ind, 

b  A 

ll;lvj  A 

90 

.J  ve  rcast 

■;  anting  ton 

2:50  V 

3:1:;  P 

90 

do . 

.  arion,  0.  (icia^) 

7:^5  F(oSTUl;15  F(i!:5r) 

60 

do. 

Aent 

3:10  A 

3;-0  A 

.io  - 

'leaiville,  tb. 

b;10  A 

/■C5  A 

Scattered  clouds 

>elaniariC& .     .   i  . 

10;  20  A 

10:50  A 

79 

do. 

Horiiell  (icing) 

i:35F 

•^:35  F 

■7 

do . 

^iasquenanna ,  Fa. 

y  P 

ii'35  F 

70 

ao . 

Fort  Jervis,     .  Y. 

1:15  A 

d2 

Clear 

nl  j.e,ewoo  Jl  ,    I*  ■    J  > 

^:30  A 

^;50  A 

60 

0 ve  rcast 

Fater son 

5:05  ^ 

b2 

do . 

Croxton  i is , 

5:50  A 

b5 

do. 

Jersey  City 

0:^5  A 

70 

do  . 

alitoruia  rotat:.  rtution  I'-st  ho     i,  Ij^::. 

•rsfi-ll.   L^fali'         .  ...iCaf-o,   111.,  ani  i^ew  forK  Oi.ty, 
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